Purpose: To determine how adults and registered dietitians (RDs) perceived foods according to a frequency continuum, and to assess the differences between them. Methods: A sample of 1002 adults and 566 RDs were recruited. Participants had to associate 51 foods with a frequency continuum ("daily", "occasional" or "sometimes"). Food groups were created: 1) Canada's Food Guide's groups (CFG) (n = 22), 2) High in Fat or High in Sugar foods (HFHS) (n = 16), and 3) Meals (n = 13). Results: CFG were perceived as "daily" foods (adults = 56.8%, RDs = 94.5%), HFHS as "sometimes" foods (adults = 67.2%, RDs = 59.6%) and Meals as "occasional" foods (adults = 75.8%, RDs = 58.2%). Adults (all age groups) perceived that CFG and Meals should be eaten less frequently than RDs (18 to 64 years old). Younger adults perceived these two groups as to be eaten more frequently than older respondents. Adults perceived HFHS as to be consumed less frequently than RDs (no age effect). Conclusions: While adults tend to have more severe perceptions than RDs, results show that their food perceptions are in line with an overall awareness of Canadian nutrition guidelines, suggesting the presence of a relevant popular knowledge about the value of food.
Introduction
Since research has not yet demonstrated the link between only one food item and overall health [1, 2] , healthy eating should be defined both by food characteristics and by overall eating habits of individuals [3] . Social relationships, physical well-being, past experiences and environments can also influence individuals' definition of healthy eating, and "healthy foods" could be translated in various ways among adults [4] . Healthy eating is not a black and white concept as it goes far beyond the biological and nutritional factors that are often cited, supporting the inclusion of both individual and environmental factors in its definition [2, 4, 5] . A better knowledge of the perceptions of the population about foods (i.e., individuals' judgements regarding various type of foods) could help to clarify our definition of healthy eating.
Given the large amount of information disseminated about diet and health-related risks, some individuals are confused about how to make healthier choices according to nutritional values of foods [6] . They may overcome this difficulty by tending to embrace a dichotomized way of perceiving food according to its health-related characteristics [7, 8] . "Good" or "bad" foods and "healthy" and "unhealthy" foods are commonly used terms. This dichotomized way of thinking may lead to misperceptions about actual nutritional content of foods [9] and promote stereotypes [8] . Moreover, since a large amount of money is invested in advertising low-nutrient foods by the industry, it is possible that their views reach consumers more efficiently than those of governmental organizations, and may influence food perceptions [10] .
Food perceptions should also be examined with regards to healthy eating [11] . One study has addressed this issue among nutrition professionals by asking them to categorize the healthiness of 40 food items (described with detailed nutritional values) on a 6-point scale [12] . This study showed that their average food perceptions were in line with the nutritional recommendations, but that nutritional value of foods only explaining 50% of the variance [12] . Even among nutrition professionals, other factors than nutritional information are influencing perceptions. However, less is known about food perceptions among adults, who should demonstrate lower nutritional knowledge and abilities in evaluating food products than nutrition professionals.
Considering the dichotomized way of thinking observed among the population, which do not solely lay on actual nutritional content of foods, as well as the important role that advertising may play in shaping views about foods, it appears to be relevant to further examine adults' perceptions. The aim of this study is therefore to determine how adults and registered dietitians (RDs) spontaneously perceived foods' frequency consumption from a healthy eating perspective. The specific objectives are: 1) to determine adults and RDs' perceptions of different food groups based on their nutritional value, and 2) to assess differences between their perceptions for each group. The third objective is to assess if group's perceptions differ between adults and RDs, and according to age. The hypothesis is that, while food perceptions of adults and RDs will be in line with nutritional guidelines, adults will be more severe in their global perceptions of all foods groups than RDs.
Methods

Context of the Study
Prior to this study, the Health and Social Services Ministry of Québec (MSSS) has developed a Vision for Healthy Eating, which is a public health nutrition strategy to support the creation of healthier food environments [13] . According to this Vision, a healthy diet includes a wide variety of foods, for which their nutritional values vary on a continuum from low to high nutritional value. In parallel, a food frequency continuum varies from daily to sometimes. Those two continuums are complementary to each other. High nutritious food should be present on a regular basis while low nutrient food should be offered less frequently and in smaller amount. This study was conducted to validate this food frequency continuum by verifying its understanding by the population.
Participants
A sample of adults and RDs were recruited in 2009. To be eligible, the adults had to be over 18 years old, live in the province of Quebec and be able to complete a phone interview in French or in English. RDs had to be members of the Ordre professionnel des Diététistes du Qué-bec (OPDQ) and had completed a degree and internships related to Nutrition and Dietetics. RDs needed to have an active email address to take part in the study, as they had to complete the survey online.
Procedures
The MSSS created a survey on food perceptions, and mandated SOM [14] to conduct the survey. Its development involved two pilot studies (n = 10 and n = 32 participants, respectively). Adults were randomly reached by phone to participate in this study. A weighting was made to obtain a representative sample of the Quebec population regarding age, sex, maternal language and location. The mean duration of the interview was 14.5 minutes. Participation rate for adults was 33.5%, for a total n of 1002 participants. RDs were invited to participate in this study by email. No ponderation was done with regards to representativity as the main criteria for this sample was to be a RD. Participation rate for RDs was 25.7%, for a total n of 566 participants.
This study was conducted according to the SOM's guidelines based on the Canadian Privacy Act [15] . The interviewer seeks the respondent's consent after he/she has been introduced and has explained the purpose of the survey. Verbal informed consent was obtained from all participants, which was witnessed and formally recorded. All databases were anonymized (i.e. purged of information that could identify an individual) by SOM before they were returned to our research team.
Measurements
Participants had to spontaneously associate 51 foods to a frequency of consumption based on daily, occasional or sometimes episodes of eating. The following question was used to collect participant's perception of each food item: "According to you, in a healthy eating perspective, what should be the frequency of consumption of this following food?" Only common foods eaten by the population of Quebec were included to ensure that each food item was well-known by all participants ( Table 1) . Participants were not informed of the nutritional value of the food items. At the end of the survey, sex, age, maternal language and ethnicity were collected.
Statistical Analysis
A score was attributed to each food item according to the frequency of consumption selected by the participant: "daily" = 1 point, "occasional" = 2 points and "sometimes" = 3 points. To compare perceptions, different food groups were created ( Table 1 ) and a mean food frequency score for each group was calculated.
A mean score ranging from 1 to 1.66 corresponds to a "daily" food, from 1.67 to 2.33 to an "occasional" food, and from 2.34 to 3 to a "sometimes" food. An initial grouping was done for each food items related to the Canada's Food Guide (CFG) as well as for high in fat and/or high in sugar (HFHS) foods. Another group was made according to multiple food items referred to meals (Meals). Frequency procedures were conducted to describe characteristics of participants and to assess the proportion of food perceptions among each sample (adults or RDs). T-tests were used to assess the presence of significant differences between food groups. Mixed procedures, with Lsmeans procedure and Tukey adjustment for multiple comparisons, were then conducted by using mean food frequency score of each group as dependent variables and the two samples as the independent variable. Age was also included as an independent variable in the model to take into account potential differences between groups. With regards to sex differences, the low number of men in both samples (adults: n = 378 and RDs: n = 14) did not allow us to provide estimated values with the Mixed procedures. Analysis were done using SAS Software version 9.2 (SAS Institute, Cary, N.C., USA). The probability level for significance used for the interpretation of all statistical analysis was set at an alpha level of p ≤ 0.05.
Results
Characteristics of the Sample
A higher proportion of women participated in the study for both adults and RDs ( Table 2) . Adults were distributed equally between all age ranges while RDs were mostly aged between 25 to 54 years old. Participants were almost all born in Canada (93.2%), and were mainly French speakers (88.0%).
Food Frequency Perceptions of Groups among Adults
CFG foods were seen as foods to be consumed on a "daily" basis ( Table 3) . More specifically, fruits and vegetables, dairy products, and grain products were mostly perceived as "daily" foods while meats and alternatives were perceived as "occasional" foods. HFHS foods were mostly perceived as "sometimes" foods, and Meals were perceived as "occasional" foods.
Significant differences were observed for adult groups' perceptions between HFHS foods (2.44 ± 0.30) versus CFG foods (1.64 ± 0.27; t = 74.90, p  0.001). Significant differences were also observed between perceptions of the CFG subgroups: fruits and vegetables versus dairy products (t = −17.97, p  0.001), fruits and vegetables versus grain products (t = −7.96, p  0.001), fruits and vegetables versus meat and alternatives (t = −45.75, p  0.001), grain products versus dairy products (t = −10.73, p < 0.001), dairy products versus meat and alternatives (t = −21.77, p  0.001), grain products versus meat and alternatives (t = −30.98, p  0.001). Finally, significant differences were noted between perceptions of Meals (2.03 ± 0.28) versus CFG foods (t = 56.92, p  0.001), and versus HFHS foods (t = −46.05, p  0.001).
Food Frequency Perceptions of Groups among Registered Dietitians
Most RDs perceived the CFG foods as well as its four subcategories as "daily" foods ( Table 4) . HFHS foods were perceived as "sometimes" foods, and Meals were perceived as "occasional" foods. Significant differences were observed for RDs groups' perceptions between HFHS foods (2.39 ± 0.28) versus CFG foods (1.32 ± 0.17; t = 101.73, p  0.001). Significant differences were also observed between perceptions of the CFG subgroups: fruits and vegetables versus dairy products (t = −21.04, p  0.001), fruits and vegetables versus grain products (t = −17.74, p  0.001), fruits and vegetables versus meat and alternatives (t = −36.86, p  0.001), grain products versus dairy products (t = −5.03, p  0.001), dairy products versus meat and alternatives (t = 
Differences in Group's Perceptions between Adults and Registered Dietitians and According to Age
A significant interaction between samples (adults versus RDs) and age groups was observed for CFG foods' perceptions (F = 5.85, p  0.001; Figure 1 ). Adults from all age groups perceived CFG foods as foods to be consumed on a less frequent basis than RDs, aged from 18 to 64 years old. Significant differences between age groups were observed among adults' perceptions for CFG foods, with younger respondents perceiving CFG foods as more "daily" foods than older respondents. No differences between age groups were observed among RDs' perceptions for CFG foods. Similar patterns of interactions were also noted for Meals (F = 3.14, p = 0.008). With regards to HFHS foods, no interaction was observed between samples (adults versus RDs) and age groups (F = 0.92, p = 0.467). A main effect of samples was although observed (F = 6.33, p = 0.012), with adults perceiving HFHS foods as foods to be consumed on a less frequent basis than RDs (2.44 ± 0.01 versus 2.38 ± 0.02, t = 2.52, p = 0.01).
Discussion
The aim of this study was to determine how adults and RDs spontaneously perceived foods' frequency consumption from a healthy eating perspective. Results showed that food perceptions of most adults and RDs followed a frequency continuum that is in line with nutritional guidelines, with CFG foods generally perceived as "daily" foods, Meals as "occasional" foods, and HFHS foods as "sometimes" foods. Perceptions also differ among subcategories of the CFG foods (sorted in ascending order): fruits and vegetables, dairy products, grain products and meats and alternatives. Adults are more severe in their food perceptions than RDs, as adults from all age groups perceived that CFG foods and Meals should be eaten less frequently than RDs (18 to 64 years old). Younger adults perceived these two groups as to be eaten more frequently than older respondents. Adults perceived HFHS foods as to be consumed less frequently than RDs, but no age effect was noted. Adults' perceptions for fruits and vegetables are in line with previous studies showing that fruits and vegetables are perceived as healthy foods [3, 4, 11, 16] . On the other hand, dairy and grain products are rarely included in inividual's perceptions of healthy eating [3] , which may d explain why these subcategories were perceived as "occasional" foods by one third of the adults. Results observed for meats and alternatives may be explained by the unclear role of meat with regards to health among the population, as these foods are either perceived as a part of a healthy diet [17] , or as foods to be avoided or eaten in limited amount [3, 17, 18] . Adults' perceptions of HFHS foods are not surprising considering that fat, salt and sugar are often perceived as nutrients to be avoided in a healthy diet [3, 7] . With regards to Meals, adults' perception may reflect their difficulties to perceive a number of food items together, which are having different nutritional value. Overall, adults' perceptions of CFG foods, HFHS foods and Meals are thus in line with nutrient content of these foods. Those perceptions could be partly explained by population-wide nutrition education campaigns which emphasize the consumption a variety of foods from each of the CFG subcategories as well as low-fat and low-sugar foods [19] . Among nutrition professionals, perceptions of foods were in accordance with general healthy eating guidelines and nutrients content of the foods, as reported in a previous study [12] . For example, nutrition professionals classified HFHS foods at the lowest average rank according to their healthiness [12] . The researchers also observed a highest variance in composite foods' perceptions, suggesting a difficulty in categorizing such foods according to a frequency continuum, which may explain the RD's perceptions of Meals in the present study. It is interesting to note that Scarborough et al. showed that 50% of the variance in nutrition professional's categorysation of foods was made according to food content in fat, total sugars, fibres and sodium [12] . Knowledge about nutritional value of foods may further explain the difference observed between CFG foods (and its four subcategories), HFHS foods and Meals in the present study.
With regards to differences between the perceptions of adults versus RDs, it could be suggested that RDs' higher nutritional knowledge could lead to a more global perception of a healthy diet where all food can be included, which is in line with the American Dietetic Association's overall approach to healthy eating [2] . Differences observed between adults and RDs may also be explained by the dichotomized way of thinking about foods previously observed among general population [7, 8] . Finally, the significant difference in perception of CFG foods and Meals observed between younger and older adults may be explained by the negative correlation between age and nutritional knowledge reported in previous studies [20, 21] .
Some limitations should be underlined with regards to this study. Food items included in the survey may not be representative of common foods eaten elsewhere. No descriptive information on food items was given to the participants when collecting data to obtain a global perception of it (e.g., for milk, participants may have in mind skim or whole milk). Participants' perception may cover a large range of variation for one food item. Our study also has several strengths. Participants were a representative sample of Quebec's population. Our survey was conducted by an independent third-party and therefore, data obtained were free of any possible influence by the researchers.
In conclusion, even if adults' perceptions tend to be more severe than RDs, results from this study showed that food perceptions among adults and RDs are in line with an overall awareness of nutritional guidelines, suggesting the presence of a relevant popular knowledge about the value of food. Healthy eating practices are influenced by the way it is conceptualized in society and by how those conceptualizations are enacted through food practices of an individual [22] . It may explain the gaps between actual perceptions and practices in everyday life. It is essential to define food perceptions among population in order to better plan the changes required to create healthier food environments. In fact, if the population perceives spontaneously some less healthy foods as "sometimes" foods, it could be translated by a healthier food offer on a "daily" basis. It could be easier to build social acceptability of food policies in different settings when food perceptions are known.
